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(54) CALIBRATION METHOD FOR OPTICAL SIGNAL TRANSMISSION SYSTEM AND 
SIGNAL TRANSMISSION SYSTEM USING THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high speed 
transmission of an optical signal transmission system by 
calibrating a signal to be transmitted through the optical 
signal transmission system, as required, especially by 
reducing skew of a plurality of signals to be transmitted 
through the optical signal transmission system and 
sustaining duty ratio of the signal easily. 
SOLUTION: This optical signal transmission system 1 
comprises a preprocessing circuit 2, an optical fiber 3, 
and a post-processing circuit 4. The preprocessing 
circuit 2 comprises a circuit 13 for controlling the drive 
current of a light-emitting circuit 1 1. The current control 
circuit 13 adjusts the drive current, such that the 
current of a regeneration electrical signal 65 obtained 
from the photoelectric conversion circuit 61 in the post- 
processing circuit 4 matches a prescribed reference 
current 63. The drive current is adjusted, depending on 
X)' and T of a signal to be transmitted. 
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«E6 3*)ia^AWM:jiO©fiItcS*. -e*i6©<B©^n 
*ft(C*t LrrS&*«»^ 6 5 ©«8fc#*#JIft8% 6 3K 

2©«ifc*lJffll@BSl 3 £3HJtSiu-r Hflte- 

5) iiBWil^ r l j •c$>&c£*m£L'Cig.ibhti 

isiu< ro j -c&£C££igS0TSto6ns{urc& 
■5. ff^mmft-^ 6 5 o&mm&mfm t -s-r s <t 

5«iE*fT-?fc£S. BiiMII0882©mi£fl5«0S8l 3 
rttiSfERlSiffiasSSa. EMitC. BSHmff-^ 6 5© 

*e-wa»??«Frai*. ^3©*f3^G^>^^A 
i {i-ene>gtJt©{f-^©-?-n-encc-Dc»-cg:w6n5. 

ifi. CC-CW^-tie.5«St©f^Mffl[aI884(c*sl»T. ?S# 

£TSC t*cj:»). ^3BhI881 1 ©U— tf-^-Y F 
1 0©!($14©{*6o*. fejMa^tfeo*. ^«£8k 
0386 1©7* h^W*-F6 0©«Fl4©tf6-^>#fe 
t'. *J<fc-?-Fo^gli^0 ^S-r^-C©^?.-^^*— JSL/-C 

eHE-rsci *©tt*. ft^©x+ A -* 

{00421 04a, Sat©B3»{C«S«iE*jS©«S 
©/c^CgWit^-raeiiWftDia (SI), f^SHISS 

4 ©^^0886 i -c?# 6 n /cfi^mmff 6 5©m 
m^pis-rs (S2). a3©fltRSr««5fe«ij©ig«j 

[0 04 3] ll5«l34©^JlH ; SrJ:0l¥iif^-r7P- 

4«iE©fc«>©«a8tt«*ia3ers <s 1 o> . cct 

«. M*aiI0S82©01*^>^2O, 02 ^^^^ 2 
atifcMQ^JTU •bUi' i-it-^3 3«r TOJ fC 

tas-TSo s/c smmnxz roj Kssith7> 
2 5 7 o . {ss&wms&m i 6 «:sa^4»D^. s 

jS® l 7 ©igss^Sfi -3 r *j < . 
[0 044] c©«.^rB?teffl0S82 (C*J^Sig|EJ6« 
i^^S* S ^ < . f&&H0&8 4 ©#fiS«SS® 6 4 (Cte I > 
■CBf3£©fi*ffll«atlB%lwer* (SI 1 ) . <g#M« 

man. &m®)m<fom 02© 1 1 D t ©«) wbub* 
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sfefa mm i th©fii) fctor^Kis^ffiKftsj:^ 

{0 04 5] CCS-CCDjtilSrii, SfciSSil 2 

t». -eo/cftu-tf-ii'^^- k i o jfejfrti- 
mubsj: o m^s < & o . ttmrnm o ©lEnaa^w: 

[0046]-^, -feU* 3Bl>iD-T*4 
^ r 4 0 ©ti&Iffl^l 4 2 «^ iC«c 9 , iE 
^StH^4 lBD-K&i. OfcAi^t. f lANDy 
- h 3 etJ^n^m-^S 2£fflifi;*ti\ 
2 0 fct * a v t> ffi-sf 3 2 © x ? i? #§ij jiT h fcO'tC > 
f <J>> h $n-5o — f 2 A NDy- h 3 
«^cc o -CC& s/c&Sf? 2 * ? > 5? 2 2 ©&#«-£ a (c 

CO 0 4 7 ] SSI #^>22 oco-f^yy > htbmc 20 
J: 9., Sfll D/A3W<-$2 1 ©aj*4 5©fllA^m 

w*3jy>iyr-^:# < &*. -r s i^iiaai^ i i 

*te*t>. ftififtvv -f^3££fc>-?-Cf£MSII]884^JI 

<. cotcib. w^m<t^6 5 ©«%#>$;&«: Jfin 

S. ^©KPtS. XtttSR87 0*iJ:OV<^7rr>7 , 6 8 
©tti;b#SfEU H^oJ{f#3 5^-f«>6P- 

~^(bTS,, C©^fbKm>, SHANDY- h36© 
fcB^P-CCftf). Hl*'?>$20O-f>i"J^>h 30 

ftWMsns. -e©*sm. »fa©<Bitu»*»jOTiBe 
n (si2)„ 

[0 048106 K43J^I!ifg5 <DWt&r:* £ 5 > ^ 

5 0#5|fU D/A3>A-{(2 1 CDttJ* 4 5 iffiEU^ 
;U4 8*S^fJtt!l!Lr*$0 > #^>hft>5HI#3 5*Vn 
-(^tbu-ic^itLtcmm (0*©t = t 0©<ht> fc 
?<Dit$mm&7 <J •> 77 a v 7 5 l 'NgeMi Sft^. c 
©it. *iJ5gU-yU4 8%«*5«£*$ttffiSg8&SiSfe 

tfta^Sft-c^ftw:-? -j 5 i ©tB^r-** 40 

ms&tum^s $&T>77--i T&fc>*> r i j icu 
9. JE&x&tiit ro J ©**a{fcL*l> (S 1 3) . 
[0049] ^^r. iaigsftmasJcBa-rsi3aE©Ai* 

flDtnJWttflStSBE-r* (S14). CCtBtUi'H 

f33* r i j ccRjeu gWff^x* r 1 j ccfaso 
X bz>>Zs*i> 2 5£*>G. ft%@B8l 1 <htffflJ9Btt 
SHEWl 7©i}lSg£-ofr<- 0 

[005 0] C©t^SSrfft«iS|5IK4©#R8«^8 4 

*c4»o>"CBf5e©**JH«»tf*»3e , r* (sis), S; 
giwsiftttu:. ewfi-stxa* r i j ^Tn-rcitc^tcc.-r 50 
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sfcto. nmmmx&m (02© 1 u 0 „ ©fit) 

[0 05 1 ] -feU* hM3 3»^*^-/Tft5!!Pf,, 

^v7r4 0©A^StB^j4 2lia-«:^»). iEifllUi 
A4 1ttA^(cft5„ L/fc#->r. S2AN Dy- h 3 
7tt*at,*<i-Sf3 2£ffljfi;*ti\ HI2#t7>*2 2tt 

i'ff -^3 2 ©x y i>#iiJJ£-f Z> fctffc 
>h£*l-£. — jj % Ml ANDy-h36©*^>hffl 

[0 05 2 ] ^2^7r>>^2 2©-l>i"jy > HftfttC 
tH2 D/A3>^-*2 3©tH^J4 6©fjl*CX^ 

«c*mnb"c«,»«. ftflnfEiS^iiSE® i 7*s*u©$n. wan 

[USSl 1 tit?cfB3£7 r ^<3 ifibo tM@ 

s&4Ns< . n%.&mm j % e 5 ©*»«£»«c*wnu 

7 0 OV< 7 t T > 7* 6 8 ©tH^^SKL/ . 

bs^mm^u^hu — mt?z>. zvmt 

ICWlK f 2ANDy- h 3 7 ©tH^J^n — (CJfe 0 , 

2#?>*22©-f nft^^ih$ns. -e 
©m^. ^ttHB«m%«i£ s-^t ^©ffi*^ 2 * > * 

2 2 cc^ftsn. {glgifrmiitE £ #JiilK«^i?ffi©^tf-c * 
^is^©sffi*5^e-r -s ( s i 6 ) . 

[0 05 3 ] «±-Cl-^r©^IEA^7f So «F$©il 

imfticn u . * -r^Mffliuss 4 ©#Mmifc 6 3 ^<g# 

5#«WK«»6 4©siaiffli*HSi/r*j<. ge^^x*! 
ro j ©£*«. m%.m£i.m^6 5<Dmatws^mitm 

i^t^BTiSCDt?. Wfa*ra«i£©J:[iK(Cj:«?. 
(c roj £U-c^^c<t*sT#s„ —^7. gfi^i#x*i 
r 1 j ©<t if it., 5©«t#x#Rma. 

4fW>Br«tOT. BMffi*raffi£©J:b®{Cj;0. «SH 

ic r 1 j i ora^c <t*sr#s. c©3IJfi©^ccj: 
ftwr. e^-r^#js^fa-^w©x+^-©6Mt*fc<!:j: 

iHi^^^ a 1 £{&DmmtK.tm£x-t>z. «e 

ttf^ttiBBfTAtXJ. < . tf- h* 1 0 ©!|#tt 
[ 0 0 5 4 ] B 7 «SiJ©HiS©ff2£{C&*:5M#£j£t' 

xta i o o©*$^-c*-s. z<Dyam&Mi'Z7-M, 

10 0(*. @4®S2iCte^t. Safeffl'J©7fe^^fCKI 

tx?ti®j£.m-c$>z'b(Dt l. mmms&i 0 2«ti 
ar s j: 5ffi#]®miiE£®#M«iJS4-€-n^nja 
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[oo55] c<omm<omB^^x ytm^&mts 
mi o ou^cmmm^i o i , jtv-r 

VZtoSmXk 10 2. *5ctO**i|S118S5 £H?t*o tctcU. 
1 G2tt. #H§£&EISS6 1 #JR*%6 S&H&E-r 10 

«fi#e 5<wt«ffl*st«'ri9t»j0Bi i u, <s# 

[0 0 5 6] s%ManB i ioi«r, e#JKi«8eo 
ttSffHF-rasa^^v* i 2 o <t, m3#^>* i 2 

1 2 1 <fc> W#«S«ife(0fi*«J^TS»4*^>^ 1 2 

^4D/A3>A^^i2 3%fco a ig#M«ssaai 20 

3 0(if3 D/Ar3>y^^ 1 2 1 CDtttfj 1 2 SKJ:-? 

rwiiSisK isii;«i$tt s 6fe^^©«Sfc«'C*ssi 

ttflD#flS«ift8B 1 3 3 £»2ttJra#JK«8fc2H 13 4lt 
iWJ|4D/A3>^-*l 2 3<DttJ;fcl 2 6*CJ:o 

«c«»3*iri>**«, m2{^jn#^mat® i 34±mm 

©A*^lffl«C*n60«iB*i»O5ft82>0^-f 1 4 2 
■3&JRW6*vCt>4. cn63o©l»J:0'X^7f 
1 4 2 &&I*fi£jAiaHI 1 1 2 «rJRSW*. >/S 30 

* 1 4 0©jE©<Dffl^ii^ti-en^^y 7r7>^l 
1 4<JMEft©A#±tt5. 

[005 7] gSS©JfflII51SS 1 1 0W3 e>K. ^3^?^> 
# I2 0fc<fcffl4*'»*l 22<D-f>*lM>h«J 
ff**tl*tl«iarr*3A*0»3ANDy- h 1 5 
0 , »4 A N D h 1 5 1 SrWT 4. ^a? 1 
52tta3AND^-H50, »4ANDy-H5 

hfa#l 55B^777 1 5 6 KA* 
3tl, ^-;77l5 6CDlEi§Siii* 1 5 8i^4AND 40 

y-H5i\ n^mttit) i s 9 &m3 and^f 

1 5.0^**i**lArt3*l4. S3ANDy-F 1 50 
i!4ANDy-F 1 5 lCCtt:£6K. ^yVrT>zf 
1 1 40W^-C4>4^»i7> hl**jfl#l 6 2#A*3h 

[0 0 5 8 ] ^M^@S§ 1 0 2 (CM-r^«±<D^/acD^ 
*m^gSIsI3S6 1^^7 7 7>7 F 1 14^ 
O»^*«*«apJ»0!S 1 1 0±#(cffl3U SSftMftPIsI 
SSI 1 0^6««=i>^u-* 1 4 0 4l»t>fc8&#rt*gt 50 
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[0 05 9 ] «3aaB5©t*iSttH3©*>©iH*-C* 
3>^U-jr5 0(Ctel^r*iJ3tU^l'4 8 ±it« 
Stl**t*fcttH4D/A3>^-*l 2 3<DUi*l 2 6 
"C*5. «3£U^U4 8tt=i>^U-*5 OCDJEA^J 
fc, S£4 D/A3>/<-> 1 2 3<Btttfjl 2 6tt:[s]D< 

ftA^/^cSM^ti^., 7y^7D^5i©hy^«: 

[ 0 0 6 0 ] 0 8 feLt<D«jStC J: 4«iE*M¥*:5Vr 

(CMT4«iE©fc»©1^«S8*H3eTS ( S 2 0 ) . 
CCt(i, ^3^^>i>120. »4/7'}>*1224 

tfcKHfa^'jru -feu^ hft^i 55£ ro j teg: 
[0 06 1 ] o-^c^rawft^xs: r 1 j jctssrr* 

(S2 1) Q h^>2PX*2 5i2*:7CcttO> {StRHrtl 
it* 1 6 tc|gHT4filE16«iSO*^^5fe@ffi l l ieffi 

n>^"U-3r 1 4 0<OiEA*CC#^6na. fi«Bt*3!8«: 
*l>Tfi#JIMBUR 13 0. mi ^MHflBHR 1 3 
3, ^2ftM^WJ 34«C^nfc^^Lt 
«8fc:a:"<U-* 1 4 0(DftA*C^6 

^U-^14 0<ME*affl#«'W. ftSiltti^BO- 
<tft9> ^»7t7>^1 1 4©HJ* , t?*5/7^> Kit 
TiTflWl 6 2ii'WtCft&. 
[0 0 6 2 ] 4zU* hft^ 1 5 5 lit** a -*C* 4* 
*E>> /^7y 1 5 6 Ofif^atB^J 1 5 9W^-YCC«C<5. 
iE»aa*l 5 8«D-CCtt4. Uc^ot, I3AN 
Dy- h 1 5 OWQ^ffltl 5 2£ili&3i±. 03 
1 2 0«*a ? 1 5 2 (Dx v VtfiWkt 

h 1 5 l<OW*«»Ccn-tctt*yi:*»4X7'>>^ 1 2 

2©a*tt-tfoccHjesn*. 

[0063]H3^^7>^120(D-Y>^U^> h®6fP 
tC<fc9, ^3 D/A3>^-f 1 2 1 (Dffl^ 1 2 5<Dffi 

^mccifsnori^, fg#MS«i 3 ojwhais 

140W^?777>^1 1 40U^SKU. ft 
•?>hf*"5Jfg-5tl 6 2^>^^60-^t-rS, CCD 
Sffcfcflsi^ »3ANDy-hl 5 0<Oa^^O-tC^ 

Wo wa©is#«a»aB*««D£ , r4 (S2 

2) . 
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[0 064] r>^x % iB#JS«iKCCMTS«iE©/ca«> 

(ommm^K&iri 023). ccwti/^Ki 

-91 55* ri j «cH3E-rs. tfc. BWfl^X* 
TO J (Clft^Lr (S2 4) h9:/fX*2 5*at> 
^felelSSl l&ftADRttSiftffil 7<DH&S£oft 

0 . 6 5 ©***J»«3 >^ U - * 1 4 0 

flKl 3 0^C c fc-5>fi#M^CD^m^^>^> , U'-^ 1 4 

2(*'WCCft&. 

[0 0 6 5] -feU^ 5 5ttl^^-ft*i* 

6. /^7rl58O»lUI*15 9BO-(C«c0 l 
IHfcHtttfn 5 8tt'W«CftS. O/ctfoT, S£4AN 
Dy-h 1 5 lte*P?#fI#l 5 2£iIi§Si*\ Jg4 
*;^>£ 1 2 2«^n^f|^l 5 2©i9 5/«aT 20 

a&c«c-/>* y ^> r£ft£ 0 — »3ANoy- 

h'l 5 0©UABO-6caS/c»ar3*'J>* 1 200 

[006 6]S4^ 1 )>^1 2 2©-f !M> Hbf¥ 
CC<fcO. 314 D/ A 1 2 3<Dtti* 1 2 6CDffi 

swaiccitaioT^*. »iftai#jra«ftwi 3 
«wraw^o-ro** < ft a. #»n#ji8«»iffi#i«a 

«*fc»IHL «»3>/SU-jf 1 40*Ji^!r777 30 

>7"1 1 4<DtH***K(EU tiO^V nJft-Sf- 16 2^ 
'Wfrfca-^SftfrTi. CO^Wcm^ 314 AND 
y- M 5 10>UI*#O-«:ttD, »4^^>^122 

*#jH«»*s*3rr * ( s 2 5 ) . 

[0 06 7 ] MtoJft^-l 62^>f^6>n-^ 

«rT054firCC«; 7^^70^5 1OHiAt*5 40 
»tt*ttH«#5 3*WCCfttK nnrawaawwftsti 
S (S2 6) . 

[0068] o^^r. fi#j®«ssi?s#na«SE©i*>ra 

fit I^L/<«W»ca^^T^ (S27) 0 
t§Wl&P>^7Li*C<Dtclto<Dt$imtX A v * 1 4 2 

t-1-.refA. af#«a*SS«: I refHia8B*rntt, S?\ 
[0 06 9] I refH= I refl+ I refA (5$ 1 ) 

d/co 0 §i 1 tt/jn#jram%w i33i^2 tfmmm 

mi&Ml 3 ArftmCUCOmWLl refA/2£?jfcl,ri>S* 50 
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6. 7.4 v*\ 4 2£*:7&CT£C£^#Mm?£6 3 
( I refi*ffi) tt, 

[0 07 0 ] I ref= I refl_+ I refA/2 (5£2 ) 
<tft£ 0 (S#J(am&!S#fiSSi3kO?i«fiiI refA 

VEB, 

[0 07 1 ] 

I refAVE= ( I refH+ I refL) /2 (Si 3) 

« 1*6 3 *lt«r 6 3#fJSE¥ 
ZCt. Tftfc>*^ 
f ref = I refAVE 

4 2**7©**«iEltW**7 
«K©aS»mc*s^t, gffrtl-^xcD r i j 

rt>. b?msei88i o i timmms 1 o zornn^n 
&LtctftjEi>mm-rz>tcib, h 3 

[0 07 2] ft*5, CC-C»2pJS0l»5«:4jl»rW4D 
/A3>^-f 1 2 3 0ffl*l 2 6*a^fc^ Ctl« 
313 D/Aa>^-f 1 2 KDtH^l 2 5t*-jtbJ: 
HIA 1 2 5 i HJA 1 2 6 47 1 0 yjO»l/cfl(t 
&cfcl>o *<D»^ S*Sft*«6*l3eu^4 8tt<fc0fi 

«Kfe**A/c*. iE*C3e^r-f^3«c«ra<0**$fiA-r 
Sil>5#»*~F*#*.fcflte> *3D/A3>^ 
£1 2 l<Dm^l2 5iWJ»4D/A3>;<-$l 2 
3<DUtfJ 1 2 6*n>AU-*5 0(O*A*CC««SU, 

Mt7U7 »J -;^7P^5 lMg^sfltafcca 

[00731 H9BH7 ©fSJaSHB 1 0 2 KKiT S8U 
OKttO»IO«HtBir*S. C<D8UtBl@»2 0 0 
tt. H7<Da»ffil3K 1 0 2{C*?V*rfi#M«ffl£fCB8il 

■r*iaiB«:et3fflUi»bfc*><or*o. *(DS*sst«iS 

ff«Cffla"r5*JH«*6 3*^*i^9*><0T?*4. C 

[0 07 4] c^ife(D^jttCc4dtf S«%fH!BlSIBg2 0 
1 its ««3>^U-*140<tst«Iiai»2 0 2 4fe 
o 0 S»JH82 0 2tt. »m<a*fiSI5I!S2 0 3i, 
>^20 6, D/A3>^-*2 0 7, ^a^^ff-^2 
0 9fc^^7 7 77>7'l 1 4<Z>tfj;ftr&&#^> h 
« s ffHl#2 1 0 4A*t^2A^ANDy- h 2 1 2 
4fco 0 AND^- h 2 1 2<DfcB^*^>^2 0 6<D 

-/ > ^ y j > h »fg© h y ^ft^r'S> s, swo^siHi 

5§2 0 3 tt^fco©#JH*8BRr*4» 1 #JS«%iB2 
16 4»2#i«i3tiH2 17SrS* l cn6©K«JBB 
#i«»4&!!t5fc©4lt*«3>^I/-* 1 4 0 
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HRSijUB2 1 7 ttJB 1 #ffil«t«2 1 6© kflgWMMft* 
f&ti><Dt L. ngomWiZZti^ft I refl. I ref24 
SiST*. 

[0 07 5] «±©«fiStC J:5ftm*«T©i*»»)r* 

*-r. *^>»2 o e&-eu?'jTL,> x<<9*2 

2 0**>«cur*»<. c©^#.r«si#Msssaa2 

l'B. g!2#flRSiifcaS2 1 7 4fc«ifc*?i£t,-ri,>ftl>. 10 

BW.fi#x*i r i j iciS5E3*ifc4S. wftawcu- 

1 4 <Dffl^)-C* hl i F'5Jff-^2 1 Od^WtCft 
S. -e-OlS*. J>D^i#2 0 9^ANDy-h2 1 
2£iEfiU #-}>£2 0 6©-Oi>Vp<> r#PI§«i3 

n-s. 1 6. ^2#mssse®2 i nz 

Wtticmm&VtLteib. #JRW»6 3tt**MH«:S£ 
m»ft^6 5©Sij££±|II6 0 M^Dlff-^2 1 0 

B/WA>6n &itl>. 2 0 6©-T>i";^ 

> HWfctfMitsti*. gfcjflwxw r i j -c$>-,Tctc 20 

[0 07 6 ] I refH= I refl+ I ref2 (5$4 ) 

4ft*. -o-^r. x-/ v ^2 2 o**-7<,c-rz. mz 

#Mft»2 1 7*M#9I£3ft. #MS8£6 3B. 
[0 07 7 ] I ref= I refl (5£5) 
4ft I ref2 = k • I refl tffig.l,tcfrt>. 5£4. 

5 4jutt~;-c. 

[0 07 8] I ref = I refH/ ( 1 + k ) (.3.6 ) 
£ ft C C k = 1 4 T ti(2#JRNti* 6 3 Bi«5# 30 
JSSiSOfc j: "5 4' 1 /2 {CftS. ffi#fl8S8iE#-tf P"CB 

ftt>c4£#x.nB. iCetcfc^r. m«\ 

[0 07 9 ] I ref =0.6- I refH 
4ft£<fc5 k©fii^*-S7?r£*#^.6nS„ «±. C 
©9Ei6©^»©^aBIS2 0 0(cJ:ftB. Jtfgttffl* 
ftttfiXr 0 7 ©fgMfflHSg 2 0 0 Kj&l^*«ff « C 4 

[008 0)110 K3 6CC»l|©ie|g©».®{C^5^ 
Sang 3 0 OOM0t*5. C©tfe«SHH3 0 0tt 

#^^&i§isS6 1 4. nmmm&3 o 1 4%^„ m « 

?l*)JHIa]SE§3 0 IB. W£*SWt^©*at*S&tfcfB*t 

3 5 0l,cmtlZm&3 5 2 («T. S^.^ff-^3 5 2 
4-T&) 4#flBHEE3 5 4£i±$$-r£=i>^l'-:$'3 0 
64. ^©W*£SWT?f£^M{i*f 3 5 2©®j££ft 
S'JrSftf.'JHIS§3 0 2 £§tf. lti'J@SS3 0 2(iif. 
=j>;-cu-* 3 0 6 ©iES©fcH^*-?-n-€ : tliEa©A* 

0 6©iEtii^34^Sl!j^llit»g||3 1 5©iEA*«r*A« 
KtCBfffl 1 0*iR3#$n. 3>/<U~-*3 

o 6 ©fi tu^ 4 mm&Mwm 3 1 5 ©jh xt> *m&m. 50 
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88«cBSfS2X-Y v=>r3 1 l«#3ntl,>5. tHM3B 
3 0 2B3e.K, £Kl8UlftaS3 1 5©tH?j3 3 5* 
fW5A/D3>^-$3 2 0£, f©A/D3>^- 
^3 20©ffi^If r -^?:{S^-r^^* , ;3 2 24. *© 
y*U3 2 2«:ffi|#3ft/c7 : -££4>4K:. {S#ffi«EE 

£jMMH«E©*niifa**a***iyi«maaiJ3 2 3 

4. *©*Wffi£7^n^ffi^»T£D/A:3>M-- 
$326^4o„ >*l»3 22 4W»I?IHSIS3 2 3# 
**S<8£fi£!!SS 3 0 4 ZteFfrtZ. I&3 X -f ? * 3 4 0 
B. D/A=J>^'-di3 2 6©ttJ^4^S&^ifi^S3 
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